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A B S T R A C T
Advances have been made recently in neonatal nutrition in Japan, including a new donor human milk bank.
However, little is known about the knowledge level of neonatal nutrition, donor human milk banks, and human
milk fortifiers among Neonatal ICU (NICU) nurses. An anonymous survey was administered during an educa-
tional program to assess general knowledge. The overall response rate was 87.6% (219/250). About 60% re-
ported working in the NICU for 1–5 years, and 42% reported that their NICU admitted more than 30 very low
birth weight infants per year. Two-thirds (66.4%) acknowledged the existence of the new donor human milk
bank. About half (46%) of NICU nurses incorrectly believed that the human milk fortifier available in Japan was
derived from human milk rather than cow's milk. It would be beneficial to provide more education to NICU
nurses on neonatal nutrition, donor human milk, milk banks, and the use of human milk fortifiers, both cow's
milk-based and human milk-based.
1. Introduction
Japan ranks as one of the leading countries worldwide for successful
neonatal medicine with a survival rate of 84% in the Neonatal Intensive
Care Unit (NICU) among infants born at 24 weeks gestation and
weighing<1500 g (Helenius et al., 2017). Even with this outcome,
more can be done to improve the health of premature infants, especially
regarding neonatal nutrition. Although aggressive early nutrition is
gaining popularity for very premature infants in Japan, there are lo-
gistical issues with obtaining sufficient mother's own milk in the first
few days after delivery before human milk (HM) volumes increase. As
shown in a recent survey among neonatologists, the first enteral feeding
is usually HM from the infant's own mother, recognizing the importance
of HM for infants (Mizuno et al., 2015). However, if mother's own milk
is unavailable or is insufficient in volume, Japanese neonatologists tend
to delay feedings until mother's own milk is provided to the NICU. Lack
of a donor HM bank to provide pasteurized donor HM exacerbated this
problem. In 2018, the first donor HM bank opened in Japan and has
provided over 54 L of donor HM to 8 NICUs (Japan Breast Milk Bank As,
2019).
An exclusive HM diet is defined as providing only HM and HM-
based products to the infant, devoid of any cow's milk (Hair et al.,
2016). This includes mother's own milk or donor HM, along with a HM
fortifier derived from HM. Currently, a HM fortifier derived from cow's
milk rather than HM is the only product available for use in Japan to
enrich HM for premature infants with the additional calories and nu-
trients they need for growth. Studies have shown that an exclusive HM
diet can decrease rates of necrotizing enterocolitis, bronchopulmonary
dysplasia, retinopathy of prematurity, and length of stay (Hair et al.,
2016; Sullivan et al., 2010; Cristofalo et al., 2013; Assad et al., 2016).
Despite a high infant survival rate in Japan, there remains a relatively
high occurrence of bronchopulmonary dysplasia and retinopathy of
prematurity similar to other developed countries (Isayama et al., 2012).
An exclusive HM diet and donor HM bank could improve this outcome.
Neonatal nurses are critical to the success of a NICU. However, little
is known about the knowledge level of neonatal nutrition among NICU
nurses. Aydemir et al. reported in 2019 that employing NICU nurses
specialized in nutrition improved outcomes of preterm infants, in-
cluding initiation of parenteral nutrition, attainment of full enteral
feedings, increased breastfeeding, and decreased postnatal growth re-
striction (Aydemir et al., 2019). Our goal in conducting this survey was
to further the understanding of NICU nurses’ knowledge of donor HM,
HM banks, and HM fortifiers.
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2. Methods
An anonymous survey was administered to 250 NICU nurses at the
beginning of an educational program titled “The Benefit of Breast Milk/
Human Milk: Effective Application of a Human Milk Bank” to assess
general knowledge among attendees. This lecture was presented at the
63rd Annual Meeting of the Japan Society for Neonatal Health and
Development. The Showa University Clinical Research Review Board
approved this protocol (#2807).
The survey asked participants general questions about how long
they had been working in the NICU, the typical admission rate of very
low birth weight (VLBW,<1500 g) infants at their NICU, and their
NICU's guidelines for starting enteral feeds to assess overall skill level
and practice. Additional questions included: awareness of the existence
of the new donor HM bank in Japan, if they knew that the only HM
fortifier available in Japan is cow's milk-based rather than HM-based, if
they believed HM-based HMF should become available in Japan, and
providing donor HM to infants whose mother's own milk was not
available.
3. Results
The overall response rate was 87.6% (219/250). About 60% (133/
219) of participants reported working in the NICU for 1–5 years, and
42% (92/219) reported that their NICU admitted more than 30 VLBW
infants per year. The majority of participants (35%, 64/182) reported
that their NICU starts enteral feeding within 24 h after birth, with less
than 10% (19/182) reporting that they wait until 96 h after birth.
Two-thirds of participants (66.4%, 144/217) were aware of the
existence of the new donor HM bank. About half (46% 98/213) of NICU
nurses incorrectly believed that the HM fortifier available in Japan was
derived from HM rather than cow's milk. The great majority (97%, 213/
219) believed that a HM-based HM fortifier should be available in
Japan. When asked if they would provide donor HM to infants whose
mother's own milk was not available, 84.1% (159/189) responded yes.
When evaluating years of experience in the NICU, 80% (65/82) of
participants with more than 5 years NICU experience knew that the HM
fortifier available in Japan was derived from cow's milk. When evalu-
ating acuity of the NICU, 58.7% (54/92) of participants from NICUs
with more than 30 VLBW infant admissions per year knew that the HM
fortifier available in Japan was derived from cow's milk.
4. Discussion
This survey of NICU nurses confirms that there is room for im-
provement in Japanese nurses’ knowledge of neonatal nutrition, espe-
cially as it relates to donor HM, HM banks, and HM-based HM fortifier.
About one-third of nurses work in relatively large NICUs with more
than 30 VLBW infant admissions per year, and these nurses tended to be
aware of the donor HM bank and that the HM fortifier available in
Japan is cow's milk-based rather than HM-based.
Only about one-third of nurses reported that enteral feeds were
initiated within 24 h of birth at their NICU. Increasing awareness of and
use of the new donor HM bank could provide donor HM for infants to be
used when mother's own milk is unavailable or insufficient in volume.
This would provide a resource for other NICUs to initiate enteral feeds
earlier, even without mother's own milk. In addition, it is important to
not only increase awareness of donor HM to nurses, but to the entire
medical team who is involved in caring for premature infants so that a
multidisciplinary approach to care is encouraged.
Overall, about two-thirds of nurses were aware of Japan's donor HM
bank. This may be due to recent promotion about its opening.
Surprisingly, about half of nurses were not aware that the currently
available HM fortifier is cow's milk-based rather than HM-based, which
may reflect an opportunity to provide further education to NICU nurses
about nutritional products.
There are some limitations to this study. Participants self-selected to
attend an educational program on HM and HM banking where the
survey was administered which may have biased the sample. It is not
known what hospitals the participants worked at to know if they were
at a facility who receives donor HM from the new HM bank. While a
large majority of nurses reported that they would like to offer donor HM
if mother's own milk is not available and to provide a HM-based HM
fortifier, no other data was obtained about issues of parental consent,
clinical guidelines and criteria for use, management of resources, or
cost.
5. Conclusion
Although this is a small survey of NICU nurses, there appears to be
opportunities to improve knowledge among nurses of key neonatal
nutrition topics including donor HM, HM banks, and HM-based HM
fortifier. Continued promotion of the new donor HM bank is critical to
providing donor HM to infants especially when their mother's own milk
is not available. Further evaluations of NICU policies about nutrition
and barriers to change should be investigated.
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